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FOREWORD 

This Indian Standard ( Part 3 ) ( First Revision ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Automotive Braking Systems Sectional Committee had been approved by Transport Engineering 
Division Council. 

This Indian Standard on brakes and braking systems which was earlier issued in eight parts, has now been revised 
and issued in nine parts which are as under: 

Pan 1 Terminology; 

Part 2 General ftjnctions and features; 

Part 3 Performance requirements and evaluation; 

Part 4 Compressed air and air assisted brakes — Special requirements; 

Part 5 Compressed air and air assisted brakes — Pressure test connections; 

Part 6 Vacuum braking systems — Special requirements; 

Part 7 Inertia dynamometer test method for brake linings; 

Part 8 Test procedures; and 

Part 9 Requirements for vehicles equipped with anti-lock braking devices. 

IS 1 1852 ( Part 7 ) : 1995 'Automotive vehicles — Recommendations for brakes and braking systems: Part 7 Model 
test report' has been withdrawn in this revision and has been replaced with a part covering 'Inertia dynamometer test 
methods for brake linings'. Part 9 covering the requirements for vehicles equipped with anti-lock braking devices has 
been added. 

This part of the Indian Standard has been prepared to help the vehicle manufacturers in designing suitable brake 
systems for various types of vehicles and also in evaluating the performance of the same by the manufacturers as well 
by consumers. 

This standard is mainly based on EEC directives 71/320, 74/132, 75/524, 79/489, 85/647, 88/194 and 91/422 EEC 
relating to the braking devices of certain categories of motor vehicles and of their trailers. However, apart from the 
changes made from EEC directives to suit the Indian conditions, the nomenclature of some of the tests and categories 
of vehicle have also been changed as under: 

EEC Directives Indian Standards 

Category 'O' Vehicle Category 'T' Vehicle 

Type 'O' test Type T' test 

Type I test Type 'F' test 

Type II test Type 'H' test 

The composition of the committee responsible for formulating this standard is given in Annex B. 



AMENDMENT NO, 1 NOVEMBER 2003 

TO 

IS 11852 (Part 3) : 2001 AUTOMOTIVE 

VEHICLES —BRAKES AND BRAKING SYSTEMS 

PART 3 PERFORMANCE REQUIREMENTS AND EVALUATION 

( Finl Revision ) 

[ Page I , clause 1.1(0 1 — Substitute 'Three wheelers" for 'Three wheelers 
having maximum mass not exceeding 1.5 tonne'. 

( Page 4, (iuuxe 4.1.1.1 ) — Substitute '120' for '160' in column 2 of table 
under 4.1.1.1 against 'Type P test with engine connected'. 

( THD 4 ) 



Reprography Unit, BIS, New Uclhi. India 
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Indian Standard 

AUTOMOTIVE VEHICLES — BRAKES AND 
BJIAKING SYSTEMS 

PART 3 PERFORMANCE REQUIREMENTS AND EVALUATION 

( First Revision ) 



1 SCOPE 

This standard ( Part 3 ) covers the various braking 
tests applicable to M, N and T categories of road 
vehicles, their performance requirements and methods 
of evaluation. 

1.1 This standard is not applicable to the following 
type of vehicles: 

a) Agricultural tractors and power tillers; 

b) Earth moving machinery; 

c) Construction equipment vehicles; 

d) Vehicles moving on rails; 

e) Two wheelers; 

Three wheelers having maximum mass not 
exceeding 1.5 tonne; and 

g) Vehicles with maximum designed speed not 
exceeding 25 km/h. 

1.2 This standard also covers information on cases 
in which certain tests may not be carried out on a vehicle 
submitted for Type Approval ( see Annex A ). 

2 REFERENCES 

2.1 The following standards contain provisions which 
through reference in this text, constitute provision 
of this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 



IS No, 
11852 



Title 



Brakes and 



Automotive vehicles - 
braking systems: 
(Part2):200l General functions and features 
(first revision ) 

(Part4):2001 Compressed air and air assisted 
brakes — Special requirements (Jifst 
revision ) 

( Part 7 ) : 200 1 Inertia dynamometer test method for 
brake linings 



3 BRAKING TESTS 
3.1 General 

3.1.1 The performance specified for braking devices 
shall be based on stopping distance and/or the mean 
fully developed deceleration. The performance of a 
braking device shall be determined by measuring the 
stopping distance in relation to the initial speed of 
the vehicle and/or by measuring the mean fully 
developed deceleration during the test. 

3.1.1.1 The stopping distance shall be the distance 
covered by the vehicle from the moment when the driver 
begins to actuate the control of the braking system 
until the moment when the vehicle stops; the initial 
vehicle speed ( F^ ) shall be the speed at the moment 
when the driver begins to actuate the control of the 
braking system; the initial speed shall not be less then 
98 percent of the prescribed speed for the test in 
question. The mean fully developed deceleration d^^ 
shall be calculated as the deceleration averaged with 
respect to distance over the interval V^ to K. according 
to the following formula: 

K' 'K' / 2 

MFDDidJ 25.92 (5. ^ .9J "/^ 
where 

V^ = as defined above, 

V^^ = vehicle speed at 0.8 K, in km/h, 

F ^ vehicle speed at 0. 1 F, in km/h, 

S. = distance travelled between F, and V. in 

D I 

meters, and 

S^ = distance travelled between K, and F in 
meters. 

The speed and distance shall be determined using 
instrumentation having an accuracy of ± 1 percent at 
the prescribed speed for the test. The d^ may be 
determined by other methods than the measurement 
of speed and distance; in this case, the accuracy of 
the d^ shall be within ± 3 percent. 

3.1.2 The braking performance shall be measured 
during road tests conducted in the following 
conditions. 
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3.1.2.1 The vehicle's condition as regards mass shall 
be as prescribed for each type of test and be specified 
in the test report. 

3.1.2.2 The test shall be carried out at the speeds 
prescribed for each type of test. Where vehicle is so 
constructed that its maximum speed is lower than that 
prescribed for a test, the test shall be performed at 90 
percent of the maximum speed of the vehicle. 

3.1.2.3 During the tests, the force applied to the brake 
control in order to obtain the prescribed performance 
shall not exceed the maximum force laid down for the 
test vehicle's category. The force measured at speeds 
below S km/h need not be considered. 

3.1.2.4 The road surface shall be dry with a coefficient 
of adhesion to be greater than 0.8, for example dry 
tarmacadam as measured using Portable Pendulum type 
friction tester. 

3.1.2.5 The test shall be performed with the wind 
velocity less than 3 m/s in any direction. 

3.1.2.6 At the start of the tests the tyres shall be 
inflated when cold to the pressure prescribed by the 
vehicle manufacturer for the load actually borne by 
the wheels when the vehicle is stationary. 

3.1.2.7 The prescribed performance shall be obtained 
without locking of the wheels. However, brief wheel 
locking towards the end up to 3 m is permissible 
provided if the vehicle does not go out of a lane of 
width equal to one and half times width of the vehicle 
and the prescribed performance is met. There shall 
not be any abnormal vibration of the vehicle. In case 
of vehicles fitted with ABS, momentary wheel locking 
is permitted. 

3.1.3 Behaviour of the Vehicle During Braking 

In braking tests, and in particular in tests at high speed, 
the general behaviour of vehicle during braking shall 
be checked and reported. 

3.2 Type P Test — ( Ordinary Performance Test 
with Brakes Cold ) 

3.2.1 General 

3.2.1.1 The brakes shall be cold. A brake is deemed 
to be cold when the temperature measured on the disc 
or on the outside of the drum is below lOO^C. 

3.2.1.2 The test shall be conducted in the following 
conditions: 

a) The vehicle shall be laden, the distribution 
of its mass among axles being that specified 
by the manufacturer. Where provision is made 
for several arrangements of load on the axles, 
the distributions of the maximum mass among 



the axles shall be such that load on each axle 
is proportional to the maximum permissible 
load for each axle. In the case of tractive units 
for semi-trailers, the load may be repositioned 
approximately half-way between the king pin 
position resulting from the above loading 
conditions and the centreline of the rear axle/ 
axles. 

b) Type "P" test shall be repeated on the unladen 
vehicle as per 2.4 of IS 11 852 ( Part 2 ). 

c) The limits prescribed for minimum 
performance, both for tests with the vehicle 
unladen and for tests with the vehicle laden, 
shall be those specified for each category 
of vehicle. The vehicle shall satisfy both the 
specified stopping distance and/or the 
specified mean fully developed deceleration 
for the relevant vehicle category, but it may 
not be necessary to actually measure both 
parameters by separate test. 

d) The road shall be level and the longitudinal 
gradient shall not exceed one percent. 

3.2.2 Type P Test 

3.2.2.1 Engine disconnected 

The test shall be carried out at the speed prescribed 
for the category to which the vehicle belongs, the 
figures prescribed in this connection being subjected 
to ± 3 percent tolerance. The minimum performance 
prescribed for each category shall be attained. 

3.2.2.2 Engine connected 

Additional tests shall be carried out at various speeds 
with the engine connected, the lowest being equal 
to 30 percent of the maximum speed of the vehicle 
and the highest being equal to 80 percent of that speed. 
The maximum practical performance figures shall be 
measured and the behaviour of the vehicle shall be 
recorded in the test report. 

Further tests shall be carried out with the engine 
connected, at the speed specified for the category to 
which the vehicle belongs, the minimum performance 
specified for such category of vehicle shall be attained. 
[Tractive units for semi-trailers artificially loaded to 
simulate the effects of a laden semi-trailer shall not 
be tested beyond 80 km/h]. 

3.2.3 Type 'P' Test for Vehicles of Category 'T' 
Equipped with Compressed Air Brakes 

3.2.3.1 The braking performance of the trailer can be 
calculated either from the braking rate of the towing 
vehicle plus the trailer and the measured thrust on 
the coupling or, in certain cases, from the braking rate 
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of the towing vehicle plus the trailer with only the 
trailer being braked. The engine of the towing vehicle 
shall be disconnected during the braking test. In the 
case where only the trailer is braked, to take account 
of the extra mass being retarded, the performance shall 
be taken to be the mean fully developed deceleration. 

3.2 J.2 With the exception of cases according to 3.2.3.3 
and 3.2.3.4, it is necessary for the determination of 
the braking rate of the trailer to measure the braking 
rate of the towing vehicle plus the trailer and the thrust 
on the coupling. The towing vehicle shall meet the 
requirements laid down with regard to the relation 
between the ratio TJP^ and the pressure P^. The 
braking rate of the trailer shall be calculated according 
to the following formula: 



2^=2^.^^DIPR 



where 



Z^ - braking rate of the trailer. 



^R + M 



braking rate of the towing vehicle plus 
the trailer. 



PR = total normal static reaction between 
road surface and the wheels of the 
trailer, and 

D = thrust on the coupling. 

NOTE — D shall be considered as positive if the thrust 
is tensile that is tractive and negative if it is compressive. 

3.2.3.3 If a trailer has a continuous or semi-continuous 
braking device, where the pressure in the brake 
actuators does not change during braking despite the 
dynamic axle load shifting, in that case semi-trailer 
alone may be braked. The braking rate of the trailer is 
calculated according to the following formula: 

{Z^^^-R)x{PM^PR) 
Zr= r. ^R 



PR 



where 



R = rolling resistance value = 0.0 1 , and 

Ph4 == total normal static reaction between road 
surface and wheels of towing vehicles for 
trailer or semi-trailer. 

3.2.3.4 Alternatively, the evaluation of the braking 
rate of the trailer may be carried out by braking the 
trailer alone. In the case of trailers with pneumatic brake, 
the pressure used shall be the same as that measured 
in the brake actuators during the braking of the 
combination. 

3.3 Type F Test ( Fade Test ) 

3.3.1 With Repeated Braking 

3.3.1.1 The service brakes of vehicles in categories 



Ml, M2, M3, Nl, N2 and N3 shall be tested by 
successively applying and releasing the brakes a 
number of times, the vehicle be laden, in accordance 
with the conditions shown in the following table: 



Category of 
vehicle 


Conditions 


kmyh 


km/h 


Ar 


n 


Ml 


80% K^ 
£120 


1/2 K, 


45 


15 


M2 


80% ^'^ 
£100 


1/2 K, 


55 


15 


M3 


80% F^ 
£60 


1/2 ^'i 


60 


20 


Nl 


80% K^ 
£120 


1/2 K, 


55 


15 


N2 


80% f'^ 
£60 


mv^ 


60 


20 


N3 


80% K^ 
£60 


1/2 K, 


60 


20 



where 

V^ = initial speed, when braking starts, km/h; 

V^ = speed at end of braking, km/h; 

^Max ^ maximum speed of the vehicle, km/h; 

n = number of times brakes applied; and 

At == duration of a braking cycle (time elapsing 
between the initiation of one brake 
application and the initiation of the next), 
seconds. 

3.3.1.2 If the characteristics of the vehicle do not allow 
for the period of time prescribed for At, the duration 
may be increased. In any event, in addition to the time 
necessary for braking and accelerating the vehicle, a 
period of 10 s must be allowed in each cycle for 
stabilising the speed K,. 

3.3.1.3 In these tests, the force applied to the control, 
shall be so adjusted as to attain mean fully developed 
deceleration of 3 m/sec^ at the first application of the 
brakes. This force shall remain constant throughout 
the succeeding brake applications. 

3.3.1.4 During brake applications the appropriate gear 
shall be continuously engaged. 

3.3.1.5 For regaining speed after braking, the gearbox 
shall be used in such a way as to attain the speed K, 
in the shortest possible time (maximum acceleration 
allowed by the engine and gearbox). 
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3.3.2.1 The service brakes of trailers of categories T2, 
T3 and T4 shall be tested in such a manner that, the 
vehicle being laden, the energy input to the brakes is 
equivalent to that recorded in the same period of time 
with a laden vehicle driven at a steady speed of 
40 km/h on a 7 percent down gradient for a distance 
of 1.7 km. 

3.3.2.2 The test shall be carried out on a level road, 
the trailer being towed by a motor vehicle during the 
test. The force applied to the control shall be adjusted 
so as to keep the resistance of the trailer constant 
( 7 percent of the mass of the trailer ). If the power 
available for hauling is insufficient, the test can be 
conducted at a lower speed but over a greater distance, 
as shown in the following table: 



Speed 
(km/h) 

40 

30 

20 

15 



Distance 
( metres ) 

1700 

1950 

2500 

3100 



3.3.3 Hot Performance 

3.3.3. 1 Immediately after the test described in 3.3. 1 
or test described in 3.3.2, the residual performance 
of the service braking device shall be measured under 
the same conditions as for the TVpe P test with the 
engine disconnected (the temperature conditions may 
be different). This residual performance shall not be 
less than 80 percent of that prescribed for the category 
in question and not less than 60 percent of the figure 
recorded in the Type P test with the engine 
disconnected. In calculating the residual performance 
requirements, the percentages are to be applied to the 
second term of polynomial expression for stopping 
distance given in 4.1.1.1(a). 

3.3.3.2 In the case of a motor vehicle which satisfies 
the 60 percent requirement specified in 3.3.3.1 but 
fails to comply with the 80 percent requirement specified 
in 3.3.3. 1 , a further hot performance test may be carried 
out immediately using a control force not exceeding 
that specified in 4.1.1.1. 

The results of both tests shall be recorded in the report. 

3.4 Type H Test — ( Downhill Behaviour Test ) 
[ Applicable for M3 and N3 ] 

3.4.1 Laden vehicle shall be towed at a constant speed 
of 30 km/h for a distance of 6 km, with the drawbar 
pull being maintained at 6 percent of the gross vehicle 
weight by applying suitable force to the service brake 



control. During this run, exhaust brake and other 
retarders, if fitted, shall be made use of The gear 
engaged shall be such that the speed in revolutions 
per minute (rpm) of the engine does not exceed the 
maximum value prescribed by the manufacturer. 

3.4.2 At the end of the test, the hot performance of 
the service braking device shall be measured in the 
same conditions as for the Type T' test with the engine 
disconnected (the temperature conditions, of course 
are different). For motor vehicles, this hot performance 
shall give a stopping distance not exceeding the 
following values and a mean fully developed deceleration 
not less than the following values, using a control 
force not exceeding 700 N. 

CategoryM3 : 5 = 0.15^-^1.33^/130 

Where, the term 1 .33 F^/1 30 corresponds to a mean 
fiilly developed deceleration of 3.75 m/s^ 

Category N3 : 5=0.15 P^+ 1.33 f^/1 15 

Where, the term 1 .33 P^/1 1 5 corresponds to a mean 
fully developed deceleration of 3.3 m/s^ 

5 = stopping distance 

V = test speed for that category of vehicle 

However, in the case of trailers the residual brake force 
at the periphery of the wheels when tested at 
40 km/h shall not be less than 33 percent of the force 
corresponding to the maximum mass borne by the 
wheels when the vehicle is stationary. 

3.4.3 For vehicles in which the energy is absorbed 
by the braking action of the engine and exhaust brake 
alone, a tolerance of ± 5 km/h on the average speed 
shall be permitted, and the gear enabling the speed 
to be stabilised at the value closest to 30 km/h on the 
6 percent down gradient shall be engaged. If the 
performance of the braking action of the engine and 
exhaust brake alone is determined by a measurement 
of deceleration, it shall be sufficient if the mean 
deceleration measured is at least 0.5 m/sec^. That means, 
if the mean deceleration obtained during this test is 
> 0.5 m/s^ the vehicle shall be treated as having passed 
the Type 'H' test. 

4 PERFORMANCE OF BRAKING DEVICES 

4.1 Vehicles ofCategoriesM and N 

4.1.1 Service Braking Devices 

4.1.1.1 Provisions relating to tests 

a) the service brakes of vehicles of categories 
M and N shall be tested under the conditions 
shown in the following table: 
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■type 

of 

Test 


Ml 


M2 


M3 


NJ 


N2 N3 


P-F 


P-F 


P-F-H 


P-F 


P-F P-F-H 


TVpe P test 
with engine 
disconnected 


K(km/h) 80 
S(m) A/ax S 0.1 V+ 

vnsQ 


60 


60 


80 


60 60 
<0A5V+y /130 




rf^(m/s^)>5.8 
iMiri) 


5.0 


Type P test 
with engine 
connected 


K(km/h) 160 
= 80 percent Fm« 
but less than 


100 


90 


120 


100 90 




S(m) <0.1 F+ 
Max V' /1 30 


0.15K+f^/103.5 




djm/s^)>5.0 
(Min) 


4.0 


F(N) <500yv 


s7ooyv 



where 

y = test speed, km/h; 

S = stopping distance, m; 

d^ = mean fully developed deceleration, M/S^ ; 

F = force applied to foot-control, Newtons (N); and 

^Max"^ maximum speed of the vehicle. 



4.1.2 Secondary Braking Devices 

4.1.2.1 The performance of the secondary braking 
device shall be checked by Type P Test with engine 
disconnected from the following initial speeds: 

Ml = SOknvli M2 = 60km/h M3 = 60km/h 

Nl = 70km/h N2 = SOkniOi N3 = 40km/h 

4.1.2.2 The secondary braking device, even if the control 
which actuates it is also used for other braking functions, 
shall give a stopping distance not exceeding the 
following values at a mean fiilly developed deceleration 
not less than the following values: 

CategoryMl : S^OA V + 2 V/ISO 

— where the term 2 f^/1 50 corresponds to a mean 
fully developed deceleration of 2.9 m/s^ 

Category M2, M3 : 5-0.15 ^^+2 J^/130 

— where the term 2 ^^/ 1 30 corresponds to a mean 
fully developed deceleration of 2.5 m/s^ 

CategoryN : S = 0.15K+2 ^^/115 

— where the term IV^/WS corresponds to a mean 
fully developed deceleration of 2.2 m/s^ 



4.1.2.3 If the secondary braking control is a hand control, 
the prescribed performance shall be obtained by 
applying to the control, a force not exceeding 400 N 
in the case of category M 1 vehicles and 600 N in the 
case of other vehicles; the control shall be so placed 
that it can be easily and quickly actuated by the driver. 

4.1.2.4 If the secondary braking control is a foot control, 
the prescribed performance shall be obtained by 
applying to the control, a force not exceeding 500 N 
in the case of category Ml vehicles and 700 N in the 
case of other vehicles; the control shall be so placed 
that it can be easily and quickly actuated by the driver. 

4.1.2.5 The secondary braking effectiveness test shall 
be conducted by simulating the actual failure conditions 
in the service braking systems. 

4.1.3 Parking Braking Devices 

4.1.3.1 The parking braking device shall be capable 
of holding a laden vehicle stationary on a 1 8 percent 
(10.2®) up or down gradient. 

4.1.3.2 On vehicles to which the coupling of a trailer 
is authorised, the parking braking device of the towing 
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vehicle shall be capable of holding the combination 
of vehicles stationary on a 12 percent ( 6.8**) up or 
down gradient. 

4.1.3.3 If the control is a hand control, the force applied 
to it shall not exceed 400 N in the case of category 
M 1 vehicles and 600 N in the case of all other vehicles. 

4.1.3.4 If it is a foot control, the force exerted on the 
control shall not exceed 500 N in the case of category 
M 1 vehicles and 700 N in the case of all other vehicles. 

4.1.3.5 A parking braking device which has to be 
actuated several times before attaining the prescribed 
performance is admissible provided that the parking 
brake control is not common with the secondary brake 
control. 

4.1.3.6 To check compliance with the require- 
ments 4.2.1.2 (d) of IS 11852 (Part 2), a Type P test 
shall be carried i>«it with the engine disengaged, at 
the initial speed o£ JO kmph. The mean fully developed 
deceleration on application of the parking brake, 
and the deceleration immediately before the vehicle 
stops, shall be not less than 1.5 m/s^ The test shall 
be carried out with the vehicle laden. The force exerted 
on the braking control shall not exceed the specified 
value. 

4.1.4 Residua! Service Braking After Transmission 
Failure 



4.1.4.1 The residual performance of the service braking 
device in the event of failure in a part of its transmission 
shall not be greater than the following stopping 
distances and less than the corresponding mean 
deceleration using a force applied to the control not 
exceeding 700 N, when checked by the Type P test 
with the engine disconnected from the following initial 
speeds for the relevant vehicle category. 

4.1.4.2 The residual braking effectiveness test shall 
be conducted by simulating the actual failure conditions 
in the service braking system. 

4.2 Vehicles of Category T 

4.2.1 Service Braking Devices 

4.2.1.1 Requirement relating to tests of category TI 
vehicles 

a) Where a service braking device is fitted, the 
performance of the device shall meet the 
requirements laid down for category T2 vehicles. 

4.2.1.2 Requirements relating to tests of category T2 
vehicles 

a) If the service braking device is of the continuous 
or semi-continuous type, the sum of the 
forces exerted at the periphery of the braked 
wheels shall be at least X percent of the 
maximum stationary wheel load, X having the 



Stopping Distance (m) and MFDD (m/s') 



Category of 
Vehicle 


Initial 
Speed 
km/h 


Laden 


Unladen 


Stopping 

Distance 

m 

Max 


MFDD 

m/s^ 
Min 


Stopping 
Distance 

(m) 

Max 


MFDD 

m/s' 
Min 


Ml 

M2 
M3 
Nl 
NE 


80 
60 
60 
70 
50 
40 




1.7 
1.5 
1.5 
1.3 
1.3 
1.3 




1.5 
1.3 
1.5 
1.1 
1.1 
1.3 
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following values: 

Full trailer, laden and unladen SO 

Semi-trailer, laden and unladen 45 

Center axle trailer, laden and unladen SO 

Where the trailer is fitted with compressed air 
brakes, the pressure in the control line and in 
the supply line shall not exceed 7 bar and 6.S 
bar respectively during the brake test. The test 
speed is 60 km/h. A supplementary test at 40 
km/h shall be carried out with the laden vehicle 
for comparison with the Type F test result. 

b) In addition, these vehicles shall be subjected 
to the TVpe F test. 

c) In the Type F test of a semi-trailer, the weight 
braked by its axles shall be corresponding to 
the load on the axles of the semi-trailer when it 
is carrying its maximum load. 

4.2.1.3 Requirements relating to the testing of category 
T3 vehicles 

The requirements are same as applicable to Category 
T2 vehicles. 

4.2.1.4 Requirements relating to tests of category 
T4 vehicles 

a) The same requirements apply as applicable to 
category T2, in addition, these shall be subjected 
to the Type H test. 

b) In the Type F and Type H tests of a semi-trailer, 
the weight braked by its axles shall be that 
corresponding to the load on the axle or axles 
of the semi-trailer when the latter is carrying 
its maximum load. 

4.2.2 Parking Braking Devices 

4.2.2.1 The paiking brake with which the trailer or semi- 



trailer is fitted shall be capable of holding the laden 
trailer or semi-trailer stationary when separated from 
the towing vehicle, on an 18 percent up or down 
gradient. The force applied to the control shall not 
exceed 600 N. 

4.2.3 Automatic Braking 

4.23.1 The automatic braking performance in the event 
of a total pressure loss in the air supply line when 
testing the laden vehicle from 40 km/h shall not be 
less than 13.5 percent of the force corresponding to 
the maximum mass borne by the wheels when the 
vehicle is stationary. Wheel-locking at performance 
levels above 13.5 percent is permitted. 

4.3 Reaction Time 

Were a vehicle is fitted with a service braking system 
which is totally or partially dependent on a source of 
energy other than the muscular effort of the driver, 
the following requirements shall be satisfied. 

4.3.1 In an emergency maneuver, the time elapsing 
between the moment when the control begins to be 
actuated and the moment when the braking force on 
the least favourably placed axle reaches the level 
corresponding to the prescribed performance shall 
not exceed 0.6 s. 

4.3.2 In the case of vehicles fitted with compressed- 
air braking systems, the requirements of 4.3.1 are 
considered to be satisfied if the vehicle complies with 
the provisions as per 4 of IS 1 1 852 ( Part 4 ). 

4.3.3 In the case of vehicles fitted with hydraulic braking 
systems, the requirements of 4.3.1 are considered to 
be satisfied if, in an emergency maneuver, the 
deceleration of the vehicle, or the pressure at the least 
favourable brake cylinder, reaches a level 
corresponding to the prescribed performance within 
0.6 s. 
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ANNEX A 

(Clause 1.2) 

CASES IN WHICH TYPE F AND/OR TYPE H TEST NEED NOT BE CARRIED OUT ON A 
VEHICLE SUBMITTED FOR TYPE APPROVAL 



A-1 Type F and/or Type H tests need not be carried 
out on a vehicle submitted for type approval in the 
following three cases. 

A-1 .1 Where the vehicle in question is a motor vehicle, 
a trailer or a semi-trailer which, in respect of tyres, 
braking energy absorbed by each axle and method of 
fitting of tyres and brakes, is identical, as far as braking 
is concerned, to a motor vehicle, a trailer, or a semi- 
trailer which: 

a) has passed a Type F and/or Type H test; and 

b) has been type approved, with regard to braking 
energy absorbed, for axle masses greater than 
or equal to those of the vehicle submitted for 
type approval. 

A-1.2 Where the vehicle in question is a motor vehicle, 
a trailer or a semi-trailer of which the axle or axles, in 
respect of tyres, braking energy absorbed by each 
axle and method of fitting of tyres and brakes, is or 
are identical, as far as braking is concerned, to an axle 
or axles which has or have individually passed a Type 
F and/or Type H test for axle masses greater than or 
equal to those of the vehicle submitted for type 
approval, provided that the braking energy absorbed 
by each axle does not exceed the energy absorbed 
by that axle during the reference test or tests carried 
out separately on that axle. 

A-1.3 Where the vehicle submitted for type approval 
is fitted with a retarder, other than an engine brake. 



identical to a retarder which has already been tested 
under the following conditions. 

A- 1.3.1 In a test carried out on a gradient at least 6 
percent (Type H test), this retarder has on its own, 
stabilized the speed of a vehicle with a maximum mass 
at the time of testing at least equal to the maximum 
mass of the vehicle submitted for type approval. 

A- 1.3.2 During the test, a check shall be made as to 
whether the speed of rotation of the revolving parts 
of the retarder is such that, when the vehicle submitted 
for type approval is travelling at a speed of 30 km/h, 
the retarding torque is at least equal to the retarding 
torque in the test mentioned in A-1. 3.1. 

A-2 The term 'identical' as used in A- 1.1, A-1.2 
and A-1.3 means identical as regards the geometrical 
and mechanical characteristics of the vehicle parts 
mentioned in these items, as well as the characteristics 
of the materials from which these parts are made. 

A-3 When tests in accordance with the provisions 
in A-1 are not carried out, test report shall contain 
the following information. 

A-3.1 Where A-1.1 is applicable, the approval number 
of the vehicle serving as the reference in which 
Type F and/or Type H tests have been carried out. 

A-3.2 Where A-1.2 is applicable, the table in 
SI No. xiv (b) (2) of IS 1 1 852 (Part 7) shall be completed. 

A-3.3 Where A-1.3 is applicable, the table in 
SI No. xiv (h) (3) of IS 1 1 852 (Part 7) shall be completed. 
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